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(57) ABSTRACT

The present invention relates to a closure device for aseptic
paper or paper-based containers which can be used for
storing liquid products. In particular, the present invention
relates to a closure device comprising three parts. It has a
pour spout which can be fixed to an outer surface of the
container, a cap having a re-sealable lid portion being
permanently connected to a retainment portion via a hinge
and a barrier breaking device moveably attached to the pour
spout and configured to break a liquid tight seal of the paper
or paper-based container upon twisting said cap. The inven-
tion also relates to an assembly comprising a container and
said closure device and a method for providing the assembly.
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CLOSURE DEVICE FOR ASEPTIC LIQUID
CONTAINING CONTAINERS

TECHNICAL FIELD

The present invention relates to a closure device for
aseptic paper or paper-based containers which can be used
for storing liquid products. In particular, the present inven-
tion relates to a closure device comprising three parts. It has
a pour spout which can be fixed to an outer surface of the
container, a cap having a re-sealable lid portion being
permanently connected to a retainment portion via a hinge
and a barrier breaking device moveably attached to the pour
spout and configured to break a liquid tight seal/barrier of
the paper or paper-based container upon twisting said cap.

The invention also relates to an assembly comprising an
aseptic container and said closure device and a method for
providing the assembly. In particular, the present invention
relates to such an assembly wherein the container comprises
a paper or paper-based packaging. A paper-based packaging
is sometimes referred to as a “carton” and is commonly used
to distribute liquid consumable products, e.g. dairy products,
such as milk, or fruit juices.

BACKGROUND OF THE INVENTION

For cartons for sensitive food products, such as milk or
juice, it is important that the closure device is thoroughly
sealable to be clean and sanitary and yet be functional from
the standpoint of readily opening and closing the pour spout
thereof.

A container or carton is typically produced from a lami-
nate packaging material, which typically comprises a multi-
ply paper or paperboard sheet on which is laminated by one
or a plurality of barrier layers for holding the liquid and/or
prevent migration of air and flavour degrading substances
through the paperboard. A barrier layer may typically com-
prise a polyethylene or an aluminium layer.

The pour spout of the closure device can be attached to a
location on the outer surface of the carton wherein a barrier
on the carton is located that can be broken by a barrier
breaking element on the closure device when opening the
closure device for the first time.

U.S. Pat. No. 6,851,576 B2 discloses a closure device
wherein a barrier breaking element/piercing element is
moved helically towards the barrier which causes the barrier
to be folded away from the pour spout allowing liquid to be
poured from the carton into the pour spout.

WO 2010/109155 Al and WO 2010/128302 Al also
disclose a closure device having a turnable cutting device in
the pour spout whereby a hole can be formed through a zone
of a wall of the carton permitting pouring of liquid of the
carton from the pour spout.

A disadvantage of these closure devices known from prior
art is that the screw cap is removed from the closure device
after opening the pour spout opening for pouring liquid out
of the carton enhancing the risk for users misplacing or
losing the cap.

Closure devices wherein a screw cap is retained to the
closure device after opening the pour spout for pouring
liquid out of the carton is known in the art which prevents
users from misplacing and losing the lid portion when
operating the carton, e.g. when pouring liquid from the
carton.

US 2012/298,666 Al discloses a stopper/hinge closure
device for a packaging container having a long neck portion.
The stopper includes bridges for checking whether a screw-
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coupling type stopper is opened or not and a hinge portion
where an inner concave groove is formed, thereby enabling
the connection of a stopper body/lid and a fixing ring for
maintaining a set opening angle of the stopper body in case
of opening, to thus prevent the stopper body from drooping
and being shaken, and thereby elastically carrying out open-
ing and closing operations.

U.S. Pat. No. 6,474,491 B1 discloses a closure device
comprising a cap which includes a ring held axially on that
part of the container which delimits the opening of this
container, and two arms in the form of an arc of a circle, each
of which is connected to the cap on the one hand, by means
of a film hinge and parts that are able to fold, and to the ring
on the other hand. These arms allow the cap to be tilted
outwards with respect to the container so as to be released
from the opening of the container, however the arms being
thin and easily damaged or deformed. The complex structure
of the closure device makes the manufacturing comprehen-
sive.

However, such closure devices wherein the screw cap is
retained to the closure device after opening the closure
device are not suitable for aseptic liquid containing contain-
ers as a barrier of the carton cannot be opened by the closure
device.

A first object of the present invention is to provide a
closure device for an aseptic container wherein all parts are
connected and/or interactively connected after opening the
closure for the first time.

A second object of the invention is to provide a closure
device that indicates to a consumer whether the closure
device has been previously opened which may indicate that
the product within the container can be contaminated.

A third object of the invention is to provide a liquid tight
closure device which is easy to open and close being less
susceptible to damage and/or deformation.

A fourth object of the invention to provide a closure
device which is simple and economical to manufacture.

A fifth object of the present invention to provide a closure
device which when in an open position, does not interfere
with the pouring operation.

A sixth object of the invention is to provide a closure
device which is easy to use by having an improved opening
and closing functionality compared to prior art.

SUMMARY OF THE INVENTION

The present invention provides a liquid tight hinged
closure device for an aseptic paper or paperboard-based
container which is possible to rotate/twist and flip open
making it consumer friendly.

According to an example aspect the present invention
provides a closure device comprising three parts, a pour
spout, a cap and a barrier breaking element.

The pour spout comprises:

a longitudinal centre axis defining an axial direction z, a
circumferential direction ¢ and a radial direction r of
the pour spout,

an annular longitudinal neck portion extending along the
axial direction z from a first axial end to a second axial
end defining a dispensing opening, the neck portion
further comprising an internal first thread for interact-
ing with the barrier breaking element and an external
second thread for interacting with the cap and

an annular flange portion for attaching/fixing the closure
device to the container, the annular flange portion
extending in the radial direction r outwardly from the
second axial end of the neck portion.
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The cap comprises:

an annular tamper-evident band being retained around
said neck portion,

a retainment portion being rotatably retained around said
neck portion,

a lid portion comprising an annular longitudinal skirt
having an internal ramp configured to interact with said
external second thread of the pour spout,

a hinge portion having a pivot axis about which the lid
portion is configured to be pivotally movable relative to
the retainment portion, the hinge portion permanently
connecting the annular skirt of the lid portion to the
retainment portion along a predefined circumferential
extent,

a first rupturable section along which the tamper-evident
band is configured to be connected to the retainment
portion prior to a first opening of the closure device, the
first rupturable section being configured to break during
the first opening and

a second rupturable section along which the lid portion is
configured to be connected to the retainment portion
prior to the first opening, which second rupturable
section is configured to break during the first opening;

wherein the lid portion is configured to be operable
between a first position in which the lid portion seal-
ingly covers said dispensing opening, a second position
in which the lid portion non-sealingly covers the dis-
pensing opening, and a third position in which the lid
portion is located at least partly at a side of the
dispensing opening.

The barrier breaking element comprises:

an external third thread configured to interact with said
internal first thread of the pour spout and

a barrier breaking portion configured to break the barrier
of the container during the first opening.

The external second thread of the pour spout may occupy,
in the axial direction z, a region located between a first plane
and a second plane. The second plane may be arranged
between the first plane and the second axial end of the pour
spout. Further, the pivot axis of the hinge portion may be
arranged in a third plane being located between the first
plane and the second axial end of the neck portion.

When the lid portion is arranged in the first closed
position the cap has a longitudinal centre axis corresponding
to the longitudinal centre axis of the pour spout. The cap
hence may comprise an axial extent, which includes the
axial extents of both the annular longitudinal skirt and the
retainment portion, extending between the first and second
axial end of the pour spout.

The hinge portion may be arranged in a so-called raised
position such that an axial extent of the retainment portion
arranged below the hinge portion may be from 100% to
200% longer than the axial extent of the retainment portion
arranged opposite the hinge portion in the circumferential
direction, preferably from 100% to 150% longer. Further,
the retainment portion may be dome shaped below the hinge
portion.

Such raised hinge portion allows for easier opening and
closing of the lid portion in that the lid portion easier
arranges around the pour spout when being operated by a
consumer. If the hinge portion is not raised the pour spout
may serve as an obstacle hindering the lid portion to be
arranged around the pour spout when operating the lid
portion from the third to the second position.

The third plane may be arranged between the first and
second planes or be arranged level or proximate the second
plane or between the second plane and the second axial end
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of the neck portion. Further, the third plane of the pivot axis
may be arranged parallel with the first plane P, and the
second plane P,.

The pour spout may further comprise a first and second
retaining ring/bead ring. The first bead ring may be arranged
between the flange portion and the second bead ring being
configured to retain the annular tamper-evident band. The
second bead ring may be arranged between the first bead
ring and the second thread being configured to retain the
retainment portion.

The axial distance between the first bead ring and the
flange portion may define a first annular recess of the neck
portion for receiving and retaining the tamper-evident band
of the cap.

The tamper-evident band may extend annularly 360°
around the pour spout when the closure device is assembled.
Further, the first rupturable section may also extend annu-
larly 360° around the pour spout. Hence, after twisting the
cap a predetermined distance the pour spout, the first tam-
per-evident band may be fully separated from the retainment
portion.

The first annular recess may comprise a plurality of
ribs/axially arranged shoulders extending between the flange
portion of the pour spout and the first bead ring.

Further, the tamper-evident band may comprise a plurality
of bead sections extending radially towards the pour spout
when the closure device is assembled. The bead sections
may be separated by grooves.

Hence, when the closure device is assembled, the grooves
of the tamper-evident band may abut the ribs of the pour
spout thereby restricting the tamper-evident band from mov-
ing in the circumferential direction ¢ when twisting the cap,
during opening the closure device for the first time, causing
the connecting bridges of the of the first rupturable section
to break.

In an aspect of the invention the configuration of the
tamper-evident band and the ribs may allow the lid portion
to be twisted in the predetermined distance from any one of:
the range of 5° to 60° or 25° to 50° or 30°, such as for
example 45° in the circumferential direction ¢ around the
pour spout before the first rupturable section breaks discon-
necting the tamper-evident band from the retainment por-
tion.

The retainment portion may also be seen as a second
tamper-evident band having two functions; the first being to
retain the retainment portion of the cap about the pour spout
after opening the closure device and the second being to
indicate to a consumer if the closure device has previously
been opened by providing tamper evidence. The retainment
portion may prior to opening the closure device for the first
time be connected to the annular skirt portion of the lid
portion by connecting bridges arranged in the second rup-
turable section. The connecting bridges break the first time
the closure device is being opened.

The second rupturable section may extend along the
circumferential direction ¢ between a first endpoint and
second endpoint of the hinge portion. Hence, when the
connecting bridges of the second rupturable section are
broken, the lid portion is only connected to the retainment
portion via the hinge portion.

The said predefined circumferential extent of the hinge
portion may be within any one of: the range of 10° to 100°,
20° to 80° and 30° to 65°.

The second rupturable section may have a circumferential
extent within any one of: the range of 260° to 350°, 280° to
340° and 295° to 330°.
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Further the retainment portion may comprise an annular
flexible band arranged on the inner surface of the retainment
portion, hence facing the pour spout when the closure device
is assembled. The flexible band may, before the cap has been
assembled onto the pour spout of the closure device, have a
radial extent bending downwards, i.e. towards the tamper-
evident band. After the cap has been assembled onto the
pour spout the flexible band is bended in the other direction,
i.e. upwards such that the flexible band abuts the second
bead ring of the pour spout. This allows the retainment
portion to be freely oriented on the pour spout such that the
lid-portion, when being in an open position, can be oriented
away from the direction of the pouring of liquid from the
pour spout, thereby providing an open position which does
not interfere with the pouring operation.

The external second thread of the pour spout may com-
prise a first section and a second section. The first section
may extend within any one of: the range of 250° to 340° or
280° to 330° and 290° to 320° in the circumferential
direction ¢ and may have a helix angle of 0°. The second
section may extend within any one of: the range of 20° to
110° or 30° to 80° or 35° to 60° and 40° to 50° in the
circumferential direction ¢ and may have helix angle within
any one of: the range of 5.0° to 20.0° or 6.0° to 9.0° and
14.0° to 16.0°, such as for example 15°.

The external thread may further comprise a third section
extending within any one of: the range of 250° to 340° or
280° to 330° and 290° to 320° in the circumferential
direction ¢ and may have a helix angle of 0°.

Further, the external thread may comprise a fourth section
extending within any one of: the range of 20° to 110° or 30°
to 80° or 35° to 60° and 40° to 50° in the circumferential
direction ¢ and may have helix angle within any one of: the
range of 5.0° to 20.0° or 6.0° to 9.0° and 14.0° to 16.0°, such
as for example 15°. The fourth section may further be
arranged parallel to and adjacent the second section.

The internal ramp of the lid portion of the cap may
comprise a circumferential extent within any one of: the
range of 20° to 70° or 30° to 60° and 40° to 60°, such as for
example 50°.

Further, the internal ramp may have a helix angle being
within any one of: the range of 5.0° to 10.0° or 6.0° to 9.0°
and 7.0° to 8.0°.

According to another example aspect of the closure
device, the first rupturable section is configured to rupture/
break, i.e. the connecting bridges thereof break, before the
barrier breaking element breaks the barrier of the container
during opening of the closure device for first time.

Further, the second rupturable section may be configured
to break after the barrier breaking element has broken the
barrier of the container during opening of the closure device
for first time.

The barrier breaking element may comprise breaking
teeth separated by slits arranged between the teeth allowing
liquid within the container to pass through the slits and into
the pour spout after the barrier of the container has been
broken. Each tooth may further have a tip arranged at a first
axial end of the barrier breaking element. The tips being
configured to interact and break the barrier of the container
when opening the closure device 1 for the first time.

In another example aspect of the present invention the
hinge portion may be arranged at the periphery of the
annular skirt. The hinge portion may further comprise a
tangential centre point that is arranged at a circumferential
distance within any one of: the range of 150° to 180° or 170°
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to 180° and 175° to 180° from a tangential centre point of
the ramp arranged on the inner surface of the annular skirt
portion.

In a further aspect the axial extent of the retainment
portion arranged below the hinge portion may be from 100%
to 200% longer than the axial extent of the retainment
portion arranged opposite the hinge portion, preferably from
100% to 150% longer. Further, the retainment portion may
be dome shaped below the hinge portion.

The hinge portion may have a butterfly configuration
comprising a pair of spaced trapezoidal ends spaced by a
centre portion. The centre portion may have any shape such
as e.g. a rectangular structure.

When flipping the lid portion from the second to the third
position, the hinge portion may deform slightly thereby
fixing the closure device in its third position. The butterfly
hinge system may be adapted to bias the lid portion away
from the circumferentially arranged retainment portion
when the closure device is in the open position. Hence, the
lid portion must be flipped back to the second position
before the closure device can be rotated into the first
position.

The term “flip” should be understood as an external force
that is needed to be applied to the lid portion to move the lid
portion between the second and third position.

In yet a further aspect of the closure device, the second
axial end of the pour spout may comprise a sealing tongue
extending towards the centre axis of pour spout. The sealing
tongue may be oblique in the direction towards the first axial
end of the pour spout.

Further, an end-wall of the lid portion of the cap may
comprise an annular longitudinal bore seal having a com-
mon centre axis with the annular longitudinal skirt both
extending in a same longitudinal direction and arranged such
that the second axial end of the pour spout is arranged
between the skirt and the bore seal when the lid portion is in
the first position.

Further, the radial extent of the sealing tongue may be less
than or equal the radial distance between inner surface of the
annular longitudinal skirt and the bore seal of the lid portion
providing liquid tight seal.

The bore seal may further have a gradually increasing
longitudinal extent from a first point of the bore seal being
proximate the hinge portion towards a second point of the
bore seal being distal the hinge portion.

The bore seal may further contribute to guide and align
the lid portion onto the pour spout when bringing the lid
portion from the open/third position to the second position.

The disclosed embodiments of the closure device may be
configured to be used in any liquid packaging container or
container comprising a multi-ply paper or paperboard sheet
on which may be laminated one or a plurality of barrier
layers for holding liquid and/or prevent migration of air and
flavour degrading substances through the paperboard. Such
liquid packaging containers are commonly used for distrib-
uting dairy products, e.g. milk, or juices. Typically, closure
devices for such applications are made from polyethylene
and it is preferable that the disclosed closure device of the
invention is made from this material.

The term “a first opening of the closure device” or “prior
to opening the closure device for the first time” should be
interpreted as being the arrangement of the closure device
after assembling, e.g. that none of the first and second
rupturable sections have been broken.

The term “first position of the lid portion” should be
interpreted as the position just before the second rupturable
section is broken, hence the position after the first rupturable
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section has been broken and after the barrier breaking
element has broken the barrier and entered into the carton.

The present invention is also involving an assembly
comprising a paper or paperboard-based container and a
closure device, as disclosed in any one of the above-
mentioned embodiments, fixed thereto.

Further, the present invention involves a method for
providing a closure device disclosed in any one of the
above-mentioned embodiments, wherein the method com-
prises the steps of:

providing a pour spout,

providing a cap,

providing a barrier breaking element and

mounting said cap and barrier breaking element onto said

pour spout.

The steps of providing the pour spout, cap and barrier
breaking element may be performed by moulding.

Above-discussed preferred and/or optional features of
each aspect may be used, alone or in appropriate combina-
tion, in the other aspects of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Following drawings are appended to facilitate the under-
standing of the invention:

FIG. 1 is a perspective view of a closure device according
to the invention wherein the 1id portion is arranged between
the second and third position.

FIG. 2 is a perspective view of the same closure device as
shown in FIG. 1 from a different angle wherein the lid
portion is arranged in the third position.

FIG. 3A is a side view of the pour spout according to a
first example embodiment.

FIG. 3B is a geometric illustration of the annular longi-
tudinal neck portion of a pour spout indicating the directions
thereof.

FIG. 4 is a side-view of the cap of the closure device.

FIG. 5 is a side-view of the barrier breaking element of the
closure device.

FIG. 6 is a side-view of the pour spout with the barrier
breaking element therein.

FIG. 7 is a cross-sectional side-view of the cap.

FIG. 8A is a cross-sectional side-view of the closure
device when assembled prior to twisting the cap.

FIG. 8B is a side view of the closure device shown in FIG.
8A

FIG. 8C is a bottom view of the closure device shown in
FIGS. 8A and 8B.

FIG. 9A is a side-view of the closure device after twisting
the cap such that the first rupturable section has been broken.

FIG. 9B is a bottom view of the closure device shown in
FIG. 9A.

FIG. 10 is a perspective view of the closure device after
twisting the cap until the barrier breaking element has
broken the barrier of the container.

FIG. 11 is a perspective view of the closure device after
twisting the cap until after the second rupturable section has
been broken.

FIG. 12A is a cross sectional view of the closure device
in FIG. 10.

FIG. 12B is a cross sectional view of the closure device
after twisting the cap until the barrier breaking element has
broken the barrier of the container and wherein the lid
portion has been flipped to an intermediate position between
the second and third position.
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FIG. 12C is a cross sectional view of the closure device
where the 1id portion has been flipped to the third position
for pouring out the liquid from the container.

FIG. 13 is a side view of the pour spout according to a
second example embodiment.

FIG. 14 is a perspective view of the closure device having
a pour spout as shown in FIG. 13.

FIG. 15 is a perspective view of the closure device
showing an example embodiment of the hinge portion.

FIG. 16 is a perspective view of a part of a container/
carton with the closure device fixed thereto.

In the drawings, like reference numerals have been used
to indicate like parts, elements or features unless otherwise
explicitly stated or implicitly understood from the context.

DETAILED DESCRIPTION OF THE
INVENTION

In the following, embodiments of the invention will be
described in more detail with reference to the drawings.
However, it is specifically intended that the invention is not
limited to the embodiments and illustrations contained
herein but includes modified forms of the embodiments
including portions of the embodiments and combinations of
elements of different embodiments as come within the scope
of the following claims.

It is appreciated that certain features of the invention,
which, for clarity, have been described above in the context
of separate embodiments, may also be provided in combi-
nation in a single embodiment. Conversely, various features
of the invention, which, for brevity, have been described in
the context of a single embodiment, may also be provided
separately or in any suitable sub-combination. In particular,
it will be appreciated that features described in relation to
one particular embodiment may be interchangeable with
features described in relation to other embodiments.

FIG. 1 shows an example embodiment of the closure
device 1 of the invention. The closure device 1 has three
parts: a pour spout 100, a cap 200 and a barrier breaking
element 700.

A first example embodiment of the pour spout 100 is
shown in FIGS. 1, 3A and 8 and a second example embodi-
ment of the pour spout is shown in FIGS. 13 and 14. FIGS.
4 and 7 show the cap 200 in detail and FIG. 5 shows the
barrier breaking element 700 in detail.

With reference to FIGS. 1 and 3 A, the pour spout 100 has
an annular longitudinal neck portion 102 displaying an inner
surface 124 and an outer surface 122. The neck portion 102
is extending in an axial direction z, see FIG. 3B, and the
inner surface 124 forms a through-going channel 120 having
a central axis A; arranged parallel with the axial direction z.
The inner surface 124 is generally rotational-symmetric
about the longitudinal central axis A; and defines a wall of
the channel 120. The channel 120 forms a first base axial end
104 at a base of the pour spout 100 to a second top axial end
106 at a top of the pour spout 100. The first axial end 104
defines a first base opening 116 of the channel and the
second top axial end displays a second top opening 118
forming a dispensing opening 118 of the pour spout 100.

For reasons of convenience, the description below con-
siders that the terms “upwards” correspond to a axial lon-
gitudinal direction z that is generally parallel to the central
axis A; of the pour spout 100 and that goes from the first
opening 116 towards the second opening 118, whereas the
terms and “downwards” correspond to the opposite direc-
tion. The terms “above”-“below”, “top”-“base” and

“upper”-“lower”, correspond to relative positions with ref-
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erence to these directions and the terms “inner”-“outer”
correspond to relative positions with reference to a direction
which is perpendicular to this direction.

At the first base end 104, the pour spout 100 displays an
annular, radially and outwardly extending flange portion 110
configured to be fixed to a container which may be in the
form of a paper or paperboard-based container/carton. The
flange portion may for example be welded on to an outer
surface of a carton at a location of the carton where a barrier
of the carton can be readily broken by the barrier breaking
element 700.

Both the inner surface 124 and the outer surface 122 of the
pour spout 100 comprises a thread, i.e. an internal first
thread 107 and an external second thread 108, respectively.
The first thread 107 interacts with a third thread 708
arranged on the outer surface 712 of the barrier breaking
element 700, see also FIG. 5. The second thread 108 of the
pour spout 100 is interacting with the internal ramp 322 of
the lid portion 300 of the cap 200 when opening and closing
the closure device 1, see FIG. 7.

The second thread 108 displays a first section 108« and a
second section 10856. The first section 108a extends about
300° in the circumferential direction ¢, see FIG. 3B, and has
a helix angle of 0°. The second section 1085 extends about
60° in the circumferential direction ¢ and has a helix angle
of 15°.

Further, the second thread 108 occupies, in the axial
direction z, a region 109 located between a first plane P, and
a second plane P,. The first plane P, is arranged level with
a second bead ring 115. The second plane P, is arranged
between the first plane P, and the second axial end 106.

As shown in FIG. 2 the hinge portion 500 of the cap 200
has as a pivot axis A, allowing the lid portion 300 to pivoted
about said pivot axis Ap. The pivot axis A is arranged at a
third level P, which in FIG. 2 is level with the second level
P,. P; is illustrated in FIG. 4.

The pour spout 100 may have a sealing tongue 112
arranged at the second axial end 106, shown in FIG. 8A. The
sealing tongue 112 may extend towards the longitudinal
centre axis A; of the pour spout 100 in the radial direction
r enhancing the sealing properties of the closure 1.

The sealing tongue 112 may further be oblique in the
direction towards the first axial end of the pour spout.

The radial extent of the sealing tongue 112 may be less
than or equal the radial distance between inner surface of the
annular longitudinal skirt and a bore seal of a lid portion of
the cap 200 which is described in further detail with regard
to FIG. 7.

The first thread 107 has a helix angle of about 7°, even if
the helix angle can be chosen to from 5° to 15°, and occupies
in the axial direction the entire inner surface of the pour
spout 100.

The outer surface 122 of the pour spout is provided with
two axially displaced bead rings 114,115 referred to as the
first bead ring 114 and the second bead ring 115. The first
and second bead rings 114,115 are both annular and radially
extending from the pour spout 100.

The first bead ring 114 is arranged between the second
bead ring 115 and the flange portion 110 of the pour spout
100 and arranged at an axial distance, i.e. a distance in the
axial direction z from both the second bead ring 115 and the
flange portion 110.

The axial distance between the first bead ring 114 and the
flange portion 110 defines a first annular recess 126 of the
neck portion 102 for receiving and retaining a first tamper-
evident band 450 of the cap 200. The annular recess 126 has
a plurality of ribs 129 shown as axially arranged shoulders
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extending between the flange portion 110 and the first bead
ring 114. Their function is discussed in more detail with
regard to FIG. 8A.

Further, the axial distance between the first bead ring 114
and the second bead ring 115 defines a second annular recess
127 of the neck portion 102 for receiving and retaining a
second tamper-evident band/retainment portion 400 of the
cap.

Referring now to FIG. 1 and FIG. 4, the cap 200 of the
closure device 1 comprises the first tamper-evident band 450
and the retainment portion 400, the lid portion 300 and a
hinge portion 500 permanently connecting the lid portion
300 to the retainment portion 400.

The 1id portion 300 is configured to seal the pour spout
100 when in closed position preventing fluid from passing
therethrough. The lid portion 300 comprises an end wall 321
and an annular longitudinal skirt 320 extending from the
circumference of the end wall 321. The longitudinal skirt
320 has one internal thread/ramp 322 which is configured to
interact with the external thread 108 movably connecting the
lid portion 300 of the cap 200 to the pour spout 100.

The annular skirt portion 320 has an outer surface 324
which comprises a plurality of parallel spines 328 for
enhancing the grip of the consumer.

The retainment portion 400 of the cap 200 is circumfer-
entially arranged around the neck portion 102 between the
first tamper-evident band 450 and the lid portion 300 when
the lid portion 300 is in a closed position.

The first tamper-evident band 450 is circumferentially
retained between the first bead ring 114 and the flange
portion 110 of the pour spout 100. Prior to opening the
closure device 1 for the first time, the first tamper-evident
band 450 is connected to the retainment portion 400 by a
first rupturable section 650 arranged therebetween.

The first rupturable section 650 comprises a plurality of
connecting bridges 651, which when opening the closure 1
for the first time will break such that first tamper-evident
band 450 and the retainment portion 400 are physically
separated.

The retainment portion 400 is connected to the lid portion
300 via a hinge portion 500 and a second rupturable section
600 via connecting bridges 601 before opening the closure
device 1 for the first time. The hinge portion 500 is perma-
nently connecting the lid portion 300 to the retainment
portion 400 while the connecting bridges 601 of second
rupturable section 600 will break during the first opening of
the closure device 1 after the first rupturable section 650 has
been broken. However, the hinge portion 500 is not broken
during opening of the closure device 1 allowing the lid
portion 300 to pivot around pivot axis A, of the hinge
portion 500 after the second rupturable section 600 has been
broken as shown in FIGS. 1 and 2.

When the closure device 1 is open and the liquid within
the carton can be poured out, the 1id portion 300 is pivoting
away from the dispensing opening 118 such that the lid
portion 300 is located at the side of the dispensing opening
118 of the pour spout 100. Hence, the lid portion 300 is
moved away/flipped from the central axis A; of the pour
spout 100 around the pivot axis A, sufficiently far to allow
nearly unrestricted disposal of content through the dispens-
ing opening 118 of the pour spout 100, as shown in FIG. 2.

The cap 200 is rotatable around the pour spout 100 due to
the retainment portion 400 freely moving in the circumfer-
ential direction and hence allowing the consumer to move
the 1lid portion 300 in the circumferential direction ¢ such
that it is not in the way during pouring.
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FIG. 5 shows a detailed view of the barrier breaking
element 700 which is configured to break a barrier of the
carton onto which the closure device 1 is fixedly arranged.
The element 700 generally has an open-ended cylindrical
geometry to be arranged coaxially within the pour spout 100
as shown in FIG. 6. A barrier breaking portion 702 having
a plurality of teeth 709 each having a tip 711 is arranged at
a first axial end 704 of the element 700. The tips 711 interact
and break the barrier of the carton when opening the closure
device 1 for the first time.

As shown in FIG. 5 the element 700 has a third thread 708
arranged on the outer surface 712 which interacts with the
first thread 107 of the pour spout 100 when opening the
closure device 1 for the first time. The third thread 708 is
arranged above the barrier breaking portion 702, occupying
an area extending from a second axial end 706 to the barrier
breaking portion 702. When the closure device 1 is
assembled, hence prior to being opened for the first time, the
second axial end 706 of the element 700 is arranged at or
approximate the second axial end 106 of the pour spout 100,
preferably abutting the sealing tongue of the pour spout 100,
as shown in FIG. 8A. The element 700 is hence completely
enclosed by the neck portion 102 of the pour spout 100 when
assembled.

The first and third threads 107,708 have an helix angle
such that when twisting the cap, hence when opening the
closure for the first time, the element 700 is displaced/turned
in the axial direction z and in the circumferential direction
¢ towards the carton, i.e. away from the lid portion of the
cap. The element 700 is turned due to an interaction with the
cap that will be explained in further detail with reference to
FIGS. 8C and 9C below. The turning of the element 700
about the central axils A, causes the tips 711 to move
through the barrier of the carton by breaking/cutting off a
segment of the barrier.

The tips 711 are preferably having a shape that does not
dig into the barrier of the carton which can lead to torn off
portions entering into the content of the carton, but instead
cleanly cuts through a major segment the barrier by pushing
a weakened area of the barrier.

Similar barrier breaking elements are known in the art
from inter alia WO 2010/128302 Al and U.S. Pat. No.
6,851,576 which are both incorporated herein by reference.

The weakened area of the barrier may for example include
a partial-depth cut, i.e. a partially cut area that maintains the
barrier properties until broken. The partial-depth cut may be
a circular half-cut which the tips 711 of the tooth shaped
barrier breaking portion 702 can interact with when turning
the cap for the first time. Hence the tips 711 can ride on and
push the circular half-cut portion of the barrier causing it to
break. The tips 711 may travel a total of less than 360°,
preferably around 300°, when interacting with the circular
half-cut portion thereby making a through cut in the form of
an open loop. Thereafter the barrier breaking portion 702
enters into the carton and pushes the barrier aside inwardly
as shown in FIG. 5 of WO 2010/128302 Al and FIG. 4 of
U.S. Pat. No. 6,851,576.

To ensure that the tips 704 do not travel up to 360° in the
circumferential direction ensuring that the barrier does not
fall off and into the content of the carton, a segment/tooth
711 of the barrier breaking portion may not comprise a tip
704. The barrier breaking element 700 may further be
arranged within the pour spout 100 such that said segment
711 pushes the barrier aside inwardly such that the barrier
does not disrupt or block the liquid during pouring of liquid
from the carton.
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As shown in FIG. 5 the teeth 709 are separated by slits
710. The slits 710 are arranged between the teeth 709 to
allow liquid within the carton to pass through the slits 710
and into the pour spout 100 after the barrier of the carton has
been broken and hence when the barrier breaking portion
702 is arranged inside the carton. Hence, the slits 710
ensures that the liquid is not blocked by the barrier breaking
portion 702 during pouring of liquid from the carton.

FIG. 7 is a cross sectional side-view of the cap 200 before
being assembled to the pour spout 100. The lid portion 300
is open at its bottom end and closed at its top end by an
end-wall 321 which at the outer periphery displays an
annular longitudinal/tubular skirt 320 extending axially
downwards, which annular longitudinal skirt 320 is centred
on a central axis A, and has a circular base.

The inner surface 326 of the annular skirt 320 has the
internal ramp 322 having a first tangential centre point
which is about 170-180° from a tangential centre point of the
hinge portion 500. The internal ramp further has an extent in
the circumferential direction ¢ of about 30°.

In the shown embodiment, the lid portion 300 is provided
with an annular longitudinal bore seal 310 that extends
axially downwards from the end-wall 321 in such a manner
as to be centred on the central axis A - inside the longitudinal
skirt 320. Hence, the annular longitudinal bore seal 310 is
having a common centre axis with the annular longitudinal
skirt 320.

Even if not shown, the bore seal 310 can have a gradually
increasing longitudinal extent from a first point being proxi-
mate the hinge portion 500 towards a second point being
distal the hinge portion 500. The longitudinal extent of the
bore seal can be adapted to avoid any collision between the
bore seal 310 and the sealing tongue of the pour spout when
operating the lid portion 300 from third/open position
towards the second position as further described below with
regard to FIGS. 10, 11 and 12A to 12C.

It can be seen in FIG. 7 that the retainment portion 400
comprises an annular flexible band 405 extending down-
wardly, about 45°, at an inner surface 404 of the retainment
portion 400 facing the pour spout 100 when assembled. The
flexible band 405 is bended in the other direction to extend
upwardly, about 45°, when assembling the closure device as
shown in FIG. 8A.

As shown in FIG. 8A, the flexible band 405 abuts the
second bead ring 115 of the pour spout 100 such that the
retainment portion 400 is retained between the first and
second bead rings 114,115. The retainment portion 400 may
instead of the flexible band 405 have a plurality of flaps
annularly arranged similar to the arrangement of the flexible
band thereby having the same function.

The first tamper-evident band 450 has a plurality of bead
sections 455 extending radially towards the pour spout when
the closure device is assembled. The bead sections 455 are
separated by grooves 456 shown in FIG. 7.

When the closure device 1 is assembled as shown in FIG.
8A, the grooves 456 of the first tamper-evident band 450
abut the ribs 129 of the pour spout 100 restricting the first
tamper-evident band 450 to move in the circumferential
direction ¢ when twisting the cap 200 during opening the
closure device 1 for the first time. Hence the connecting
bridges 651 of the first rupturable section 600 are broken
when twisting the cap 200 for the first time, see also FIG. 8B
showing the closure device 1 when assembled. The configu-
ration of the grooves 456 of tamper-evident band 450 and
the ribs 129 of the pour spout 100 allow the cap 200 to be
twisted about 10 to 60° before first tamper-evident band 450
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is restricted from moving, and hence before the connecting
bridges 651 of the first rupturable section 650 are broken.

FIG. 8C shows a bottom view of the assembled closure
device 1, hence viewing the closure device 1 from the base
opening 116 towards the top opening 118 being covered by
the lid portion 300. The lid portion has two cams, referred
to as a first cam 340 and a second cam 342, also shown in
FIGS. 1, 2, 7 and 8A. The first and second cams 340,342 are
configured to interact with the barrier breaking element 700
when opening the closure device 1 for the first time. The
barrier breaking element displays a first and second protru-
sion 740,742 arranged to interact with the first and second
cam 340,342 when opening the closure device 1 for the first
time.

The first and second cam 340,342 arranged between the
central axis A, see FIG. 8B of the lid portion 300 and the
bore seal of the lid portion, and separated by about 180° in
the circumferential direction c.

As seen in FIG. 8C the first cam 340 is arranged to abut
the first protrusion 740 and the second cam 342 is arranged
to abut the second protrusion 742 such that the teeth 709 of
the barrier breaking element 700 can be moved out of the
base opening 116.

However, when the closure device 1 is assembled there is
no interaction between the first cam 340 and the first
protrusion 740 or the second cam 342 and the second
protrusion 742.

The interaction between the ribs 129 of the pour spout and
the grooves 456 of the first tamper-evident band 450,
discussed above, cause the connecting bridges 651 of the
first rupturable section 650 to break before the first and
second cams 340,342 interact with the first and second
protrusions 740,742. This is to ensure any consumer that the
closure device 1 has not been opened if the connecting
bridges 651 of the first rupturable section 650 are not
broken.

FIG. 9A shows the closure device 1 after the connecting
bridges 651 of the first rupturable section 650 have been
broken. Hence, the rupturable section 650 provides, during
the first opening, a clean break between the first tamper-
evident band 450 and retainment portion 400. Once broken,
the first rupturable section 650 provides evidence that the
closure device 1 has been at least partly opened, thus
providing so called “tamper evidence”.

After the connecting bridges 651 of the first rupturable
section 650 have been broken, the first and second cam
340,342 of the lid portion 300 engage with the first and
second protrusions 740,742 of the element 700, respectively.
This is shown in FIG. 9B showing the closure device 1 from
the same view as FI1G. 8C. By continuing twisting of the cap
to open the closure device, the first and second cams 340,342
push the first and second protrusion 740,742 such that the
element 700 is displaced in the axial direction z and in the
circumferential direction ¢ towards the carton. Due to the
axial length of the first and second cam 340,342, and due to
the configuration of the second threads 108 of the pour spout
100 interacting with the ramp 322 of the lid portion 300, the
element 700 will be pushed in the circumferential direction
¢ a length corresponding to the length of the first section
108a of the second thread 108, hence approximately 300°.

FIG. 10 illustrates the closure device 1 after twisting the
cap 200 for approximately 300° after the first and second
cam 340,342 have engaged with the first and second pro-
trusions 740,742, hence showing that the barrier breaking
portion 702 protrudes out of the first base opening of the
pour spout 100, hence the barrier of the carton has been
broken and the barrier breaking portion 702 has entered into
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the carton. Further, it is shown that the connecting bridges
651 of the first rupturable section 650 have been broken,
while the connecting bridges 601 of the second rupturable
section 600 are still intact. When the lid portion 300 is still
connected to the retainment portion 400 in this position, the
lid portion 300 is referred to as being in the first position Pp.

FIG. 11 illustrates the closure device 1 after continuing
twisting the cap 200 for opening the lid portion 300 of the
closure device 1. Due to the configuration of the second
threads 108 of the pour spout 100 interacting with the ramp
322 of the lid portion 300, the lid portion 300 of the cap has
been pushed in the circumferential direction ¢ and upwards
in the axial direction z a length corresponding to the length
of the second section 1085 of the second thread 108, being
approximately 60°. Hence, the connecting bridges 601 of the
second rupturable section 600 are broken since the retain-
ment portion 400 is retained by the second bead ring. The lid
portion 300 is now ready to be flipped about the pivot axis
A, shown disclosed in FIGS. 1, 2, 12B and 12C due to the
hinge portion 500 fixing the lid portion 300 to the retainment
portion 400. In this position, the lid portion 300 is referred
to as being in a second position Pg.

The second rupturable section 600 provides, during the
first opening, a clean break between the retainment portion
400 and the part of the lid portion 300 that is not hinged to
the retainment portion 400. Once broken, the rupturable
section 600 provides evidence that the closure device 1 has
been fully opened, thus providing tamper evidence.

FIGS. 12A to 12C illustrate the flipping operation of the
lid portion 300 all showing cross-sectional side views of the
same closure device 1.

In FIG. 12A the cap 200 has already been twisted along
the first section 108a of the second thread 108, and hence the
barrier breaking portion 702 of the barrier breaking element
700 has been moved into the carton. The connecting bridges
of the second rupturable section 600 are hence ready to be
broken, thus the configuration of the closure device is the
same as disclosed in FIG. 10. Hence the 1id portion 300 is
arranged in the first position Pp.

In FIG. 12B the lid portion 300 has been separated from
the retainment portion 400 along the second rupturable
section but is fixed to retainment portion 400 by a hinge
portion 500. The lid portion 300 has further been partly
flipped to an intermediate position between the second
position Py and a third position/dispensing position P,
shown in FIG. 12C. Hence FIG. 12B illustrates the same
position of lid portion as shown FIG. 1.

FIG. 12C shows the lid portion arranged at the third
position P allowing the content of the carton the be readily
poured out through the dispensing opening of the pour spout
100, as also illustrated in FIG. 2.

As shown in FIGS. 12A to 12C, the retainment portion
400 has a longer axial extent where the hinge portion 500 is
fixed to the retainment portion 400, compared to the other
side of the retainment portion 400 from which the content of
the container can be poured out from the closure device 1.
This way the hinge portion 500 is heightened, which is also
illustrated in FIG. 15. The axial extend of the retainment
portion is about 120% longer than the length axial extent of
the retainment portion 400 arranged opposite the hinge
portion 500.

FIG. 13 shows a pour spout 100 according to a second
example embodiment of the invention and FIG. 14 shows
the pour spout 100 arranged within a closure device 1. The
only difference between the first and second example
embodiments of the pour spout 100 is the configuration of
the threads, hence the remaining parts of the pour spout are
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as disclosed for the first example embodiment and will
hence not be repeated for the second example embodiment.

The second thread 108 displays a first section 108a, a
second section 1084, a third section 108¢ and a fourth
section 1084. The first section 108a extends about 330° in
the circumferential direction ¢ and has a helix angle of 0°.
The second section 1085 extends about 60° in the circum-
ferential direction ¢ and has a helix angle of about 15°. The
third section 108¢ extends about 300° in the circumferential
direction ¢ and has a helix angle of 0° and the fourth section
1084 extends about 60° in the circumferential direction ¢
and has a helix angle of about 15°.

The first and third sections 1084,108¢ are arranged par-
allelly next to each other being displaced in the axial
direction z for allowing the ramp of the lid portion to interact
with the first and/or third sections 108a,108¢ of the second
thread 108 when twisting the cap.

The second section 1085 and the fourth section 1084 are
arranged parallelly and next to each other being displaced in
the axial direction z also for allowing the ramp of the lid
portion to interact with the second and/or fourth section
1085,1084 when twisting the cap.

The second thread 108 occupies in the axial direction z,
a region 109 located between a first plane P, and a second
plane P,. The first plane P, is arranged adjacent and above
the second bead ring 115. The second plane P, is arranged
between the first plane P, and the second axial end 106.

As seen in FIG. 14 the assembling of the closure device
is the same as shown for the first example embodiment of the
pour spout in FIG. 1.

FIG. 15 shows an example embodiment of the hinge
portion 500 having a butterfly hinge system comprising a
pair of spaced trapezoidal ends 502, 504 spaced by a centre
portion 506, the centre portion 506 having a rectangular
shape which may have bended longitudinal edges. The
butterfly hinge system is adapted to bias the lid portion 300
away from the circumferentially arranged retainment por-
tion 400 when the closure device 1 is in the open position as
shown in FIG. 2.

FIG. 15 further illustrate end points 602,604 of the
rupturable section 600 which are separated by the hinge
portion 500. It can be seen that the circumferential extent of
the retainment portion 400 below the hinge portion 500
displays a curved shape extending upwards towards the
hinge portion 500, such that the retainment portion 400 is
dome shaped below the hinge portion 500. The dome shaped
area of the retainment portion 400 can have a circumferen-
tial extent in the circumferential direction ¢ from about 30°
to 100° of the total circumference of the retainment portion
400.

The retainment portion 400 may however have other
shapes than the shown dome shaped structure below the
hinge portion enabling the pivot axis A, to be arranged at the
third plane P, being between the first level P, and the second
axial end of the pour spout 100.

Generally, with respect to FIGS. 1 to 15 the lid portion
300 is re-sealably arranged on the pour spout 100. The ramp
322, see FIG. 7, of the lid portion 300 is configured to
interact with the external thread 108 of the pour spout 100,
allowing the lid portion 300 to be rotated/twisted about the
central axis A; of the pour spout 100 and to be twisted/
screwed off the pour spout 100 bringing the closure device
1 from a first/closed position, see FIG. 10, to a second
position which lid portion 300 non-sealingly covers the
dispensing opening 118, see FIG. 11, and twisted on to the
pour spout 100 bringing the closure device 1 from said
second position to the first/closed position.
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In the second position the central axis A, of the annular
longitudinal skirt 320 of the lid portion 300 is different from
the longitudinal centre axis A; of the pour spout 100.

When the closure device 1 is moved from the first/closed
position to second position, the lid portion 300 is rotated
until the ramp 322 is released into a non-interacting position
with the external thread 108 such that the lid portion 300 can
be moved away from the pour spout 100 into the third
position by flipping/pivoting the lid portion 300 about pivot
axis Ap of the hinge portion 500 allowing content, e.g. a
liquid, to be dispensed through the dispersing opening 118
of the pour spout 100, see FIGS. 2 and 12C.

FIG. 16 shows an example of a carton 50 comprising the
closure device 1 where the lid portion 300 is in an open third
position. As can be seen the flange portion 110 of the pour
spout 100 has been fixed the outer surface of the carton 50,
which can be done by e.g. hot air or ultrasonic welding.

With reference to all the drawings, the following sequen-
tial steps allow a user to open the closure device 1 from the
assembled position to the third/open position:

a) providing the closure device 1 in a closed assembled

position,

b) rotating/twisting the lid portion 300 of the cap 200
about 45° in an anti-clockwise direction having a helix
angle of 0° until the connecting bridges 651 of the first
tamper-evident band 650 are broken.

¢) rotating the lid portion 300 further about 300° at a helix
angle of 0° until the barrier breaking element 700 has
broken the barrier of the carton 50 and the barrier
breaking portion 702 has been permanently arranged
inside the carton 50, hence arranging the lid portion 300
in a first position Pp.

d) continue rotating the lid portion towards the second
position Pg about 60° such that the second section 1085
of the external thread 108 and the internal ramp 322
force the lid portion 300 to be separated from the
retainment portion 400 along the second rupturable
section 600, hence breaking the connecting bridges
601, and then

c) flipping the lid portion 300 about pivot axis A into the
third position P, such that the dispensing opening 118
of the pour spout 100 is open for dispensing liquid from
the carton 50.

Further, the following steps allow the user to close the
closure device 1 from when starting from the third/open
position.

d) flipping the lid portion 300 back onto the pour spout

100 into the second position Pg,

e) rotating the cap 200 in the clockwise direction until
making the closure device 1 liquid tight.

The invention claimed is:

1. A closure device for being attached to a closed aseptic
paper or paperboard-based container at a location wherein a
barrier of the container can be readily broken,

the closure device comprising three parts, a pour spout, a
cap and a barrier breaking element, wherein
the pour spout comprises:

a longitudinal center axis defining an axial direction,
a circumferential direction and a radial direction
of the pour spout;

an annular longitudinal neck portion extending along
the axial direction from a first axial end to a
second axial end defining a dispensing opening,
the neck portion further comprising an internal
first thread for interacting with the barrier break-
ing element and an external second thread for
interacting with the cap;
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an annular flange portion for attaching the closure
device to the container, the annular flange portion
extending in the radial direction outwardly from
the second axial end of the neck portion;

the cap comprises:

an annular tamper-evident band being retained
around said neck portion;

a retainment portion being rotatably retained around
said neck portion,

a lid portion comprising an annular longitudinal skirt
having an internal ramp configured to interact with
said external second thread of the pour spout;

a hinge portion having a pivot axis about which the
lid portion is configured to be pivotally movable
relative to the retainment portion, the hinge por-
tion permanently connecting the annular skirt of
the lid portion to the retainment portion along a
predefined circumferential extent;

a first rupturable section along which the tamper-
evident band is configured to be connected to the
retainment portion prior to a first opening of the
closure device, the first rupturable section being
configured to break during the first opening;

a second rupturable section along which the lid
portion is configured to be connected to the retain-
ment portion prior to the first opening, which
second rupturable section is configured to break
during the first opening;

wherein the lid portion is configured to be operable
between a first position in which the lid portion
sealingly covers said dispensing opening, a second
position in which the lid portion non-sealingly
covers the dispensing opening, and a third position
in which the 1id portion is located at least partly at
a side of the dispensing opening;

the barrier breaking element comprises:

an external third thread configured to interact with
said internal first thread of the pour spout; and

a barrier breaking portion configured to break the
barrier of the container during the first opening.

2. The closure device according to claim 1, wherein the
external second thread of the pour spout occupies, in the
axial direction, a region located between a first plane and a
second plane, wherein the second plane is arranged between
the first plane and the second axial end and wherein the pivot
axis of the hinge portion is arranged in third plane being
located between the first plane and the second axial end of
the neck portion.

3. The closure device according to claim 2, wherein the
third plane is arranged level with the second plane, proxi-
mate the second plane or between the first and second
planes.

4. The closure device according to claim 1, wherein the
pour spout further comprises a first bead ring and a second
bead ring, the first bead ring being arranged between the
annular flange portion and the second bead ring, and the
second bead ring being arranged between the first bead ring
and the second thread.

5. The closure device according claim 1, wherein said first
rupturable section extends annularly 360° around the pour
spout.
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6. The closure device according to claim 1, wherein said
second rupturable section extends along the circumferential
direction between a first endpoint and second endpoint of the
hinge portion.

7. The closure device according to claim 1, wherein the
external second thread comprises a first section and a second
section, wherein

the first section extends within any one of: the range of

250° to 340° or 280° to 330° and 290° to 320° in the
circumferential direction having a helix angle of 0°,
and

the second section extends within any one of: the range of

20° to 110° or 30° to 80° or 35° to 60° and 40° to 50°
in the circumferential direction having a helix angle
within any one of: the range of 5.0° to 20.0° or 6.0° to
9.0° and 14.0° to 16.0°.

8. The closure device according to claim 1, wherein the
internal ramp comprises a circumferential extent within any
one of: the range of 20° to 70° or 30° to 60° and 40° to 60°.

9. The closure device according to claim 1, wherein the
internal ramp has a helix angle being within any one of: the
range of 5.0° to 15.0° or 6.0° to 9.0° and 7.0° to 8.0°.

10. The closure device according to claim 1, wherein the
first rupturable section is configured to rupture before the
barrier breaking portion breaks the barrier of the container
when twisting the lid portion for the very first time.

11. The closure device according to claim 1, wherein

the hinge portion is arranged at the periphery of the

annular skirt and comprises a tangential center point,
and the internal ramp comprises a tangential center
point arranged at a circumferential distance within any
one of: the range of 150° to 180° or 170° to 180° and
175° to 180° from the tangential center point of the
hinge portion.

12. The closure device according to claim 1, wherein the
second axial end of the pour spout comprises a sealing
tongue extending towards the center axis of pour spout.

13. The closure device according to claim 12, wherein the
sealing tongue is oblique in the direction towards the first
axial end of the pour spout.

14. The closure device according to claim 1, wherein an
end-wall of the lid portion comprises an annular longitudinal
bore seal having a common center axis with the annular
longitudinal skirt both extending in a same longitudinal
direction and arranged such that the second axial end of the
pour spout is arranged between the skirt and the bore seal
when the lid portion is in the first position.

15. An assembly comprising a paper or paperboard-based
container and a closure device according to claim 1.

16. A method for providing a closure device according to
claim 1 wherein the method comprises the steps of:

providing a pour spout,

providing a cap

providing a barrier breaking element

mounting said cap and barrier breaking element onto said

pour spout.

17. The method according to claim 16, wherein the steps
of providing said pour spout, cap and barrier breaking
element are performed by moulding.
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